ABSTRACT. Objective. Childhood and adolescent overweight and obesity have increased substantially in the past 2 decades, raising concerns about the physical and psychosocial consequences of childhood obesity. We investigated the association between obesity and healthrelated quality of life in a nationally representative sample of adolescents.
T he prevalence of childhood and adolescent overweight and obesity has increased substantially in the past 2 decades. 1, 2 Between 1986 and 1998, the prevalence of overweight and obesity increased among children and adolescents by 120% for blacks and Hispanics and by 50% for whites. 1 Currently, 1 in 7 children and adolescents in the United States is overweight. Given this staggering increase, researchers, physicians, and parents have become increasingly concerned about both the shortand long-term health and psychosocial consequences of childhood and adolescent obesity.
Previous research has attempted to asses the impact of overweight on children's physical and psychosocial outcomes. Traditionally, these studies examined 1 outcome (eg, self-esteem, glucose intolerance) in isolation from others. [3] [4] [5] [6] [7] [8] [9] [10] [11] Previous research on the relationship between childhood overweight and psychosocial outcomes has been inconsistent, finding either no association or a small inverse relationship. 3, 4, 11 The association between overweight and physical health has been much more consistent. Overweight has been linked to multiple physical health problems in children and adolescents, including glucose intolerance and risk factors for cardiovascular disease. [7] [8] [9] [10] [11] Recently, researchers have begun to document the impact of elevated BMI on health-related quality of life (HRQOL). HRQOL is a construct that attempts to provide a generalized assessment of well-being measured along multiple dimensions, including physical, functional, psychological, and social well-being. 12 One recent study found serious adverse consequences of obesity on HRQOL in a clinical sample of severely obese (mean BMI: 34.7) children and adolescents 5 to 18 years of age. 13 Although clinical samples are frequently the first to identify important associations, they are often subject to biasing effects of nonrandom sample selection and can be too small to test for potential confounding effects. Population-based studies have also examined the association between overweight and HRQOL; the association between overweight and psychosocial HRQOL has been less consistent in population-based studies than in clinical samples. Previous population-based studies have also been limited by small sample size, lack of adequate control for family sociodemographic characteristics, and an inadequate focus on adolescents. 14, 15 Recent work has suggested that the effect of body mass on well-being may indeed vary by sociodemographic characteristics. In particular, the psychosocial elements of HRQOL may be differentially affected by gender, race/ethnicity, and age. Although there are no gender differences in obesity rates in children and adolescents, 2 the stigma associated with obesity is thought to be greater for girls than for boys. 16, 17 Researchers have also found that overweight girls are more depressed and have lower self-esteem than normal-weight girls but that overweight boys are similar to normal-weight boys on these outcomes. 3, 4 Others have documented that BMI varies by race and ethnicity, 18 and there are important racial/ethnic differences in the relationship between BMI and psychosocial outcomes. For example, white female adolescents are more likely than black female adolescents to view themselves as overweight, engage in unhealthy weight management behaviors, and have low self-esteem. 4, 19, 20 Finally, previous research suggests that the adverse psychosocial consequences of overweight and obesity are strongly related to age and developmental status. 14 For example, obesity was not associated with psychosocial outcomes in children, 5 but during adolescence, it became a stronger predictor of poor psychosocial outcomes. 21 We analyzed the relationship between BMI and various measures of HRQOL using the National Longitudinal Study of Adolescent Health (Add Health), a nationally representative sample of adolescents who were in grades 7 to 12 during the 1994 -1995 school year. This analysis complements earlier work on primary school-aged children and also allows for the control of important sociodemographic and family characteristics not controlled in previous analyses. 14, 15 In addition, because previous research has suggested that the relationship between BMI and HRQOL is j-shaped, this study investigates the effect of both underweight and overweight on HRQOL. [15] [16] [17] [18] [19] [20] [21] [22] 
METHODS

Study Design and Sample
We used the Add Health Wave 2 public use subsample (n ϭ 4827), which has detailed information on the behaviors and contextual factors that have an impact on the health of adolescents in the United States. 23 From the primary sampling units (middle and high schools), a core sample of 12 105 students in grades 7 to 12 was randomly selected for the 1995 Wave 1 in-home interview (78.9% response rate). The Wave 2 interview was conducted a year later, in 1996 (88.2% response rate, among those followed for a second interview). Attrition was heavily influenced by graduation in Wave 2-1995 high school graduates were not followed for a second interview. The Wave 2 sample available for public use is a randomly selected half of the Wave 2 in-home core sample and half of the black oversample. We selected only respondents who were 20 years of age or younger at the time of the Wave 2 interview. When properly weighted, the Wave 2 public use subsample is nationally representative of adolescents who were in school. Weighting up to the US population of adolescents in grades 7 to 12 and adjusting for the school-based sampling design of Add Health helps to ensure unbiased effect estimates. The University of Wisconsin Institutional Review Board approved research using this nonidentifiable publicly available data.
Measures: Predictor Variables
BMI
BMI is a widely used measure of adiposity that is calculated as weight in kilograms divided by height in meters, squared (kg/ m 2 ). Because adolescent girls in particular underreport their weight, 24 one key advantage of Wave 2 of Add Health was the inclusion of direct anthropometric measures of height and weight. Including only those adolescents with directly measured height and weight yielded a sample of 4743 adolescents; 84 (1.7%) of the total sample were excluded for missing height or weight.
When assessed within particular age and gender groups, BMI is a statistically valid measure of overweight among children and adolescents. 25 We used growth charts provided by the Centers for Disease Control and Prevention to determine BMI percentiles for boys and girls of each age. 26 Previous research has defined overweight as at or above the 95th percentile and "at risk" for overweight as at or above the 85th percentile but below the 95th percentile. 2 We used 5 mutually exclusive categories. Underweight is at or below the 5th percentile, 27, 28 normal BMI is between the 5th and 85th percentiles, at risk for overweight is between the 85th and 95th percentiles, overweight is between the 95th and 97th percentiles plus 2 BMI units, and obese is at or above the 97th percentile plus 2 BMI units. (We added 2 BMI units to the 97th percentile to achieve a reasonably balanced distribution of overweight and obese adolescents.) Table 1 provides the descriptive statistics for Add Health respondents with BMI information available. Mean BMI in the Add Health sample was ϳ23.
Sociodemographics
Sociodemographic variables included in our analyses are age, gender, race/ethnicity, mother's education, father's education, family structure, whether the adolescent had ever been pregnant, and family income. Age was categorized into 3 groups: 14 and under, 15 to 17, and 18 and older. We examined 5 race/ethnic groups: non-Hispanic white, non-Hispanic black, Hispanic, Asian, and "other." We categorized parental education into less than high school (11 years or less), high school graduate (12 years), some college (13-15 years), and college (16 years or more). We created 4 family structure categories: both parents residing in the same household, single-parent household, step-family household, and an "other" household. "Ever pregnant" was coded as 1 when the female respondent had ever been pregnant and 0 when the female respondent had never pregnant (or when respondent was male). Descriptive statistics are provided in Table 1 .
We also included measures of family income. Because roughly one fifth of the cases had missing data for family income, we imputed family income for those cases as a linear function of parental education and family structure. Retaining these adolescents preserved statistical power and protected against biasing the sample. Imputed values were combined with reported values and categorized into Ͻ$20 000, $20 000 to $44 999, $45 000 to $74 999, and $75 000 or more. In addition, because adolescents with missing data on income may possess qualities that were not accounted for by our set of control variables (eg, wealth), we created a dummy variable for imputed cases to determine whether they were different from other adolescents in terms of HRQOL.
Measures: Outcome Variables
Ideally, we would prefer a broad measure of HRQOL, such as the Pediatric Quality of Life Inventory (PedsQL), 29 which was used to assess the HRQOL of children and adolescents in a recent clinical sample. 13 All 23 items in the PedsQL provided a general measure of HRQOL. The PedsQL can be separated into the following dimensions: physical health, emotional functioning, social functioning, and school functioning. We approximated PedsQL by using 1 measure of general health, 2 measures of physical health (functional limitations and illness symptoms), 2 measures of emotional functioning (depression and self-esteem), and 1 combined measure of school and social functioning. With the exception of general health and functional limitations, all of our outcomes were dichotomized using a distributional approach that identified adolescents who were at least 1 SD away from the mean (toward the poor functioning tail of the distribution). This threshold was chosen not only because it identified adolescents who were substantially different from the norm but also for comparability with previous research. 13 We tested ordinary least square regression models with continuous outcomes as well and found no substantial differences between these models and the models with dichotomized outcomes in terms of the relationship between BMI and HRQOL. Table 2 provides descriptive statistics for the 6 outcome measures among Add Health respondents with BMI information available.
General Health
Adolescents were asked to assess their general health status by responding to the question, "In general, how is your health?" This measure was dichotomized into "good" (excellent, very good, and good) and "poor" (fair and poor).
Physical Health
Wave 2 included a set of questions on functional limitations (limitations attending school, difficulty performing household chores, limitations doing strenuous acts, and difficulty with personal care and hygiene). Respondents who answered "yes" to any of these questions were categorized as "limited."
Respondents also were asked how many times each of 13 illness symptoms were experienced in the past year, and an index with possible values ranging from 0 to 52 was created. A high level of illness symptoms was defined as 1 SD or more above the mean (ie, 15 or more symptoms).
Emotional Health
Emotional health was assessed using items from the Center for Epidemiologic Studies Depression Scale (CESD) 30 and Rosenberg's self-esteem scale. 31 Nineteen items from the CESD were used to assess depression. 32 The CESD has been previously validated in adolescents 33, 34 and adults. 30 An index with possible values ranging from 0 to 57 was constructed and then dichotomized at 19.
Six items from Rosenberg's self-esteem scale 31 included in Add Health asked respondents whether they have good qualities, have a lot to be proud of, like themselves as they are, always do things right, feel socially accepted, and feel loved and wanted. A reversecoded index with possible scores ranging from 0 to 24 was created and dichotomized at 9. Higher scores indicate lower self-esteem.
School and Social Functioning
Insufficient items on school and social functioning were present in Add Health to permit the construction of separate indexes for these domains. Therefore, a single index that consisted of 9 items was created. Four items asked whether the adolescent had trouble getting along with teachers, getting along with other students, 
The potential range of the index was 0 to 36, and it was dichotomized at 16. To determine how reliably our school and sociability items measure a single underlying construct, we conducted a Cronbach's ␣ analysis. This yielded a reliability coefficient of .73, which indicates that the school and sociability items are generally reliable measures of the same construct. There are fewer cases with scores (300 cases missing; 6.3%) on this index than for the other outcome variables because the Add Health survey did not ask questions about school of students who were interviewed during the academic year but were not attending school for some reason or students who were interviewed in the summer and reported that they had not attended school for the entirety of the previous academic year.
Data Analyses
SAS for Windows, version 8.02, was used to manage data and generate descriptive statistics. 35 The effect of BMI (and other predictors) on binary measures of HRQOL was estimated via the SVYLOGIT procedure in Stata/SE, version 8.1, which uses a pseudo-likelihood estimator to fit logistic regression models because traditional estimation techniques (eg, Fisher scoring) do not produce a true likelihood under complex survey designs. 36 SVYLOGIT enabled us to correct for both sampling probabilities and clustering in the primary sampling units. Accounting for survey design effects permitted us to produce unbiased estimates of standard errors. We tested simple models with only BMI, full
RESULTS
We considered 6 dichotomous outcomes: general health, functional limitations, illness symptoms, depression, self-esteem, and school/social functioning. Table 3 (baseline model) presents the body mass categories regressed on these 6 outcomes. We found a statistically significant relationship for general health and functional limitations but not for any of the other 4 outcomes. Adolescents who were either overweight or obese were significantly more likely to report poor general health than adolescents with normal BMI. Overweight and obese adolescents-as well as underweight adolescents-were also more likely to report 1 or more functional limitations. Table 3 (full model) presents the association between body mass and HRQOL outcomes, controlling for social and demographic characteristics of the adolescents, including age, gender, race, socioeconomic status, family structure, and previous pregnancy. The results for body mass were essentially unchanged from the unadjusted baseline estimates, although the point estimates varied slightly. In the full models, overweight and obesity were still significantly predictive only of general health and functional limitations. Underweight adolescents remained significantly more likely to be functionally limited. Importantly, neither emotional nor social HRQOL was linked to body mass. Of the potential confounding factors considered (see Table 4 ), gender seemed the most important. Gender was a significant predictor of every outcome. Girls were significantly more likely than boys to report poor general health, functional limitations, many illness symptoms, depression, and low selfesteem. Girls were more likely than boys to report high school/social functioning.
Our gender-stratified models (not shown) indicated that body mass usually did not operate differently by gender. Importantly, overweight and obese girls were not more likely than girls with normal BMI to report poor emotional health. Overweight girls also did not report significantly worse general health than girls with normal BMI, but overweight boys did report worse general health than boys with normal BMI (odds ratio [OR]: 3.58; 95% confidence interval [CI]: 1.68 -7.64). Overweight and obese boys and girls had significantly more functional limitations than their peers with normal BMI; underweight boys also had significantly more functional limitations than boys with normal BMI (OR: 4.06; 95% CI: 2.23-7.38).
In the full models (Table 4) , age generally was not an independent predictor of HRQOL for our sample, although younger (ages 12-14) adolescents were less likely than adolescents who were aged 15 to 17 to be depressed or report low self-esteem. Also, the oldest adolescents (ages 18 -20) were less likely than adolescents who were aged 15 to 17 to report many illness symptoms. Because there were some indications 14, 21 that obesity may affect HRQOL in an agespecific manner, we also tested the impact of obesity among 3 groups of adolescents. Surprising, we found that only in the youngest group of adolescents (ages 12-14) did body mass exert any particular effect on psychosocial HRQOL. The 12-to 14-year-olds were significantly more likely to be depressed when overweight (OR: 3.04; 95% CI: 1.19 -7.76) or obese (OR: 2.83; 95% CI: 1.25-6.41), controlling for all other confounders. The obese 12-to 14-year-olds were also significantly more likely to report low self-esteem (OR: 3.47; 95% CI: 1.30 -9.24) and poor school/social functioning (OR: 2.33; 95% CI: 1.15, 4.72) compared with 12-to 14-year-olds with normal BMI.
Race was only occasionally important in predicting HRQOL in our full models and very heterogeneous in its effect (Table 4) . Hispanics were more likely than whites to report poor general health, depression, and low self-esteem. Asians also were more likely than whites to report depression and low selfesteem. Blacks, however, were much less likely than whites to report low self-esteem (OR: 0.44; 95% CI: 0.32-0.62). Finally, adolescents in the "other race" category were more likely than whites to report many illness symptoms.
We also tested whether BMI may operate differently for blacks than for whites in race-specific models. The Family structure was generally not important for the physical outcomes but was a significant predictor of many of the psychosocial outcomes (Table 4) . Adolescents who resided in single-parent, step-parent, or "other" type family were more likely to be depressed, have low self-esteem, and have poor school functioning relative to their peers in 2-parent families.
DISCUSSION
In the 1996 public-use sample of Add Health respondents, we found that body mass was linked to assessments of general health and functional health in adolescents. We found that physical functioning decreased as BMI moved away from normal limits. Both underweight and overweight adolescents reported worse physical functioning than adolescents with normal BMI. We did not detect a link between body mass and depression, self-esteem, or school/ social functioning, except among the very youngest adolescents. Even when we created a group of the most overweight adolescents in Add Health by creating a category of "obese" adolescents-defining obesity as a BMI category at or above the 97th percentile plus 2 BMI units-we did not find that obese adolescents were more likely than their peers with normal BMI to report poor emotional, school, or social functioning.
This study has several unique strengths. First, we tested the link between BMI and adolescent HRQOL with a nationally representative sample. This allows greater generalizability than past studies that examined similar issues. Second, the sociodemographic heterogeneity of our sample allowed us to examine differential effects of BMI by gender, race, age, and socioeconomic status. This revealed some interesting nuances in the relationship between BMI and adolescent HRQOL. Third, we were able to capture each of the domains included in standard measures of HRQOL, such as PedsQL, by creating or using separate measures for each domain. Typically, secondary data from large national surveys are limited in the availability of measures in multiple domains of interest. Fortunately, the Add Health data set contains several measures in each of the HRQOL domains. The strengths of this study complement existing studies and can significantly enhance the current literature, which is based largely on clinical and community-based samples. [13] [14] [15] Despite these strengths, we note a number of limitations. First, Add Health is a school-based sample and thus excludes adolescents who are not in school. Because school is compulsory until age 16, only adolescents in the older age groups are likely to be missed. This could disproportionately select out overweight or obese adolescents, although we know of no evidence on differential school enrollments by weight.
Second, because a direct measure of BMI and several of our outcome measures were available only in Wave 2, we were not able to assess the BMI-HRQOL relationship longitudinally. We note that most current research seems to agree that elevated body mass tends to cause lower HRQOL rather than low HRQOL causing body mass elevation, 37 but we cannot demonstrate causality without longitudinal data.
Third, independently validated measures were not available for all of our outcomes. We used the best measures available and attempted to stay true to the variables included in the PedsQL. In particular, we note that depression is a high standard for emotional health and may not capture more subtle declines in emotional health. Our measure of school and social functioning is also imperfect because it does not include information about teasing. 38 Fourth, although currently the best data for our question, the Add Health data used here are already almost 8 years old. As newer population-based samples of adolescents become available, they could further extend our understanding of the current HRQOL of overweight and obese adolescents, particularly in regard to psychosocial outcomes.
Finally, although the number of cases in our data set is large, in analyses stratified by sociodemographic measures (age group, race, etc), the subgroups become substantially smaller with a resultant loss of power. Thus, we may not be able to detect statistical significance for effects that are large. If this is true, then our estimates of the BMI-HRQOL relationship by some sociodemographic characteristics may be underestimated.
Relative to other studies on the adolescent BMI-HRQOL relationship, our study's strengths more than compensate for its weaknesses. For example, although our study excludes those who are not in school, other studies exclude those who do not seek clinical treatment. 13 In general, we know people attend medical clinics because they believe that they have symptoms indicating a health problem. [39] [40] [41] [42] [43] Previous research has indicated that obese adults who sought treatment had significantly worse HRQOL than obese adults who did not seek treatment. 39, 40, 44 Obese adolescents who seek treatment similarly may have worse HRQOL than obese adolescents who do not seek treatment.
This study has raised several questions for future research. First, we find several differential effects by sociodemographic characteristics: (1) body mass is more strongly associated with functional limitations for boys than for girls, (2) nonnormal BMI is associated with functional limitations for whites but not for blacks, and (3) BMI is associated with poor social and emotional functioning only for those who are 14 years of age or younger. These findings raise questions about the mechanisms that generate these differences by gender, race, and age.
Finally, our findings beg the question, "Why is there not a relationship between BMI and psychosocial HRQOL for most adolescents?" Perhaps the new cohort of young Americans is more tolerant of weight differences than previous cohorts. Previous research has demonstrated more tolerance of political and sexual nonconformity among younger Americans, 45, 46 suggesting that BMI differences in general and obesity in particular may also be more acceptable. Perhaps it is simply that being overweight is now more common among adolescents. 1 Alternatively, it is possible that adolescents underreport their health problems. Although there is some literature on children's reports of HRQOL, the findings are mixed. Comparing child and parental proxy or clinician reports, some studies indicate that adolescents are much less optimistic about their health and well-being than their parents, 47, 48 whereas other studies suggest that children with health conditions are more optimistic than is warranted given their condition. 49 Some studies also find that, compared with parents, children's and adolescents' reports more closely match clinicians' assessments. 50 Given this mixed evidence, it is not clear whether the lack of an association between BMI and psychosocial HRQOL in the general adolescent population is attributable to systematic misreporting. Add Health data do not allow for investigation of most of these questions, but we are hopeful that future data collection efforts will focus on mechanisms that may help to explain our differential findings by gender, race, and age and the lack of a significant relationship between body mass and psychosocial HRQOL among most adolescents.
THE CODDLING CRISIS: WHY AMERICANS THINK ADULTHOOD BEGINS AT AGE 26
"There's a crisis of coddling in American families. It's evident in the frantic efforts of parents who write their children's college-application essays, then provide long-distance homework handholding after their kids hit campus. We see it in the millions of 20-somethings who have moved back in with mom and dad. And, we notice it in the workplace, where entry-level employees expect bosses to look after them the way their mothers do. These signs of 'extended adolescence' have been building for years, of course, yet the answer isn't as simple as 'Just let go already!' Family dynamics in our culture have been changed by divorce, the high cost of living, latchkey childhoods, and the trend of delayed marriage and parenthood. As a result, while some young adults today may indeed need extra coddling, parents are struggling to find the right balance. . . . Ages 18 and 21 are no longer the true entry points into American adulthood, as more young people today take soul-searching breaks after college or put off starting their 'grown-up' lives. A 2003 poll by the University of Chicago's National Opinion Research Center found that most Americans think adulthood begins at about age 26. . . . New technologies have changed family relationships. Decades ago, 20-somethings may have checked in with parents once or twice a week. Today, with cellphones and e-mail, interactions can be constant." Zaslow J. Wall Street Journal. January 6, 2005 Noted by JFL, MD
